clouds serve as dynamical tracers. Tracer fields possess much greater small-scale structures than either the velocity or the stream field, allowing a more detailed comparison to be made against observations. Note also that because of the invertibility principle of PV [Hoskins et al.. 1985] , the velocity vectors are roughly tangent to the PV.
In the past, 2-D (1-or 1-}-layer) numerical simulations have been used, primarily focusing on the spot's dynamical origin and survivability [ Williams, 1985; Marcus• 1988; Dowling and Ingersoll, 1989; Cho and Polvani, 1996] . These studies have shown that despite their simplicity, single shallow-layer atmospheric dynamics models can successfully explain the longevity of the GRS under a variety of Jovian-like conditions. However, because of their limited horizontal resolution, those studies were unable to capture the detailed features of the complex flow observed within and around the GRS. In particular, in addition to the high-gradient ba, nd or ring feature mentioned above, some of the features in Plate I previously not captured are: (1) the possibly organized, medium-scale (-•1000 kin) structures at the core of the GRS; (2) the strong southward bending of the westward flow immediately to the north of the GRS; (3) the undulating filament trailing to the northeast of the GRS; and (4) the fine-scale filamentary structures at the periphery of the vortex, which partially wrap around the GRS, giving its "cuspy" sides. In addition, the full effects of atmospheric stratification, characterized by the Brunt-Viiis/ilii (buoyancy) 
Model
In this work we model the region of the atmosphere in which the GRS can be followed with visible (cloud and haze) tracers. This region is stably stratified and rapidly rotating; hence the motion is predominantly layer-wise. Therefore we use the quasi-geostrophic (QG) approximation [Pedlosky, 1979] , appropriate for any The situation is similar to that in several past simulations. However, unlike in those studies, the jets in our study more accurately represent the observed flow near the GRS, deflecting from their respective latitudes and bending around the vortex column as they zonally traverse the domain (See, for example, the line immediately north of the ellipse, which spans E-W all the way across the donmin.). Note also that the dynamical structures in our sinrelations (vortex and jets) interact and evolve freely, without being subject to the influence of externally imposed conditions (e.g., uniform shear or bottom topography)' the evolution, including any baroclinicity that develops, is strictly due to the 
